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NEUROPCPTIOff Y A0ONI8TS AND PARTIAL AGONISTS 

This invention relates to novel peptide derivatives which are agonists of neuropeptide Y 
Porcine neuropeptide Y (pNPY) is a 36 amino a^td residue peptide that belongs to a unique family of 
peptides having a wide distribution throughout the central and peripheral nervous systems. Receptors for 
NPY are found in the central nervous system an djnjh e periphery . In the brain. NPY js_a potent^ stimulate* 

s of food intake, stimulates l eutinnin g hormone, orowth horm nnn and prolactin , and produces cardiovascu lar 
depression. Ng YJs also a potent peripheral vasoconstrictor and has been reported to cause transien t 
myocardial ischaemia is patients with angina pectons . Agents* which are agon»sts of these receptors are 
expected to increase appetite, decrease sexual behavior, 'decrease thyroid^ stimulating horrr.one, prolactin, 
leuteniztng hormone and therefore would be useful as contraceptive agents, to diminish sex drive in sex 

to offenders, and in the treatment of reproductive-system related disorders, such as precocious puberty, 
endometriosis, breast tumors, prostate tumors, and decrease growth hormone levels by stimulating release 
and to act as peripheral vasodilators and therefore act as hypotensive agents. The compounds of this 
invention cound be used in the treatment of eating disorders such as anorexia nervosa. 

fS 

Novel petide derivatives of formulae 1 - 4 



Y.p.S-K.P-D-N-P-Ci-E-D-A-P-A-E-Xi -L-X 2 -R- Y-Y-Xj- A-L-R-H-Y-X* -N-L-X* -T-R-X< -R-Y-Tc 1 

20 | 1 

Y-P-S-K-C •D-«-Y-X 5 -A-c-R-H.Y.X«-N-L-X»-T-R-Q.R-Y-T 1s 2 # 
Y-P-S-K-P-0-*-Y-X 3 -A-L-R-H-Y-X* -N-L-Xj -T-R-O-R- Y-T-C 2 



Y-P-S-K-P-D-C ^-Xa-R-C-Y.X 3 -A-L-R-H-Y-X*-N-L-X 4 -T-R-Q-R«Y-i c 3 
39 Y.P-S-K-P-r>N.«-X 2 -R-Y-Y-X 3 -A-L-R-H.Y-X*-N-L-Xi-T-R-Q-R-Y-Tc 3* 

I 1 

Y-C -S-K-0-R-H-c-X* -N-L-X, -T-R-Q-R- Y-T, 4 

Y-P-S-K-^-R-H-Y-X* -N-L-X» -T-R-O-R-Y-Tc 4* 

wherein 

30 Xi is E or D; 

X? is S or A; 

Xj is S or A; 

X* is L. I. M. Nle. or V: 

X» is L. I. M. Nle. or V; 
35 X4 is Q. P. H. or I; 

Tc is OR' or NHR : 

wherein R is a hydrogen or a (C<-Ct>atxyl group: e is a group of the structural formula 
-NH-<CH a )«-COj-; 

wherein n Is an Integer of from 1-11. 
4c and the pharmaceutical ly acceptable salts thereof are agonists of neuropeptide Y. These peotide derivatives 
increase blood pressure m warm blooded animals and are also useful in the treatment of eat:ng disorders 
such as anorexia nervosa. 

The following common abbreviations of the amino acids and ammo and carboxy terminal groups are 

used throughout this specification: 
46 Ala (or A) • alanine . 

VaJ (or V) - valine 

Leu (or L) - leucine 

lie (or I) - isoleucine 

Pro (or P) • proline 
$0 Met (or M) • methionine 

Ser (or S) - serine 

Thr (or T) * threonine 

Cys (or C) • cysteine 

cys (or c) * D-cysteine 

Tyr (or Y) • tyrosine 
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Asn (or N) • asparagine 
Asp (or 0) * aspartic acid 
Lys (or K) • lysine 
Arg (or R) • arginine 
s His (or H) - histidine 
Glu (or E) • glutamate 
Nle * norleucine 
Aoc * ©-aminooctanoic acid 
0 - -NHj 

to An alkyi group is taken to include straight, branched, or cyclic alky) groups, for examo'e. methyl, ethyl, 
propyl, isopropyl. butyl, isobutyl. tert-butyl. pentyl. tsopentyl. sec-pentyf. cyclopentyi. hexyl. isohexyl, 
cyctohexyl and Cydopenty (methyl. An acyl group of from 2 to tO carbon atoms is taken to include straight, 
branched, cyclic, saturated and unsaturated acyl groups having 1 or 2 carbonyl moieties per group, for 
example, acetyl, benzoyl succinyl. maleyl. and gtutaryl. Those peptides wherein the ammo group of the 

rs amino terminal amino acid is substituted with two alkyl or acyl groups are also considered to be wtthm the 
scope of the peptides of this invention. 

The natural amino acids, with the exception of glycine, contain a chiral carbon atom Unless otherwise 
specifically indicated, the optically active amino acids, referred to herein, are of the (.^configuration. 

The polypeptides of formula i can form pharmaceutical^ acceptable salts with any nontoxic, organic 

20 or inorganic acid. Illustrative inorganic acids which form suitable salts include hydrochloric, hydrobromic. 
sulphuric and phosphoric acid and acid .*etat salts such as sodium monohydrogen orthophospnate and 
potassium hydrogen sulfate, illustrative organic acids which form suitable salts include the mono, di and 
tricarboxylic acids. Illustrative of such acids are. for example, acetic, giycoiic. tactic, pyruvic, ma tome, 
succinic, gtutaric. fumaric. malic, tartaric, citric, ascorbic, maleic. hydroxymaieic. benzoic, hydroxyoen/otc, 

25 phenylacetic. cinnamic. salicylic. 2-phenoxybenzoic and sulfonic acids such as methane sulfonic acid and 
2-hydroxyethane sulfonic acid. Salts of the carboxy terminal ammo acid moiety include the non-toxtc 
carboxylic acid salts formed with any suitable inorganic or organic bases. Illustratively, these salts include 
those of alkali metals, as for example, sodium and potassium: alkaline earth metals, such as calcium and 
magnesium; light metals of Group ItIA including aluminum: and organic primary, secondary and tertiary 

jo amines, as for example, trialkytaminea. including triethylamine. procaine, dibenzyiamme. i -ethenamine. 
N.N -dibenzyiethylenediamine. dihydroahietylamine. N-(lower)alkyipip»ridine. and any other suitable amine. 

As with any generic group of chemical compounds, certain groups are preferred. Applicants prefer 
those peptide derivatives of formula 1 wherein X, is glutamate (E). Applicants also orefer those peptide 
derivatives of formula 1 wherein X 2 and X) are independently serine (S) or alanine (A), as well as those 

39 peptide derivatives of formula -1 wherein X* or Xi are independently leucine (U or tsoieucme (I) wherein Tc 
is NHj and wherein 9 is Aoc. The most preferred peptide derivatives of formula t - 4 are the peptide 
derivatives of formula 5 - 8. respectively. 

Y-P-S-K-P-D-N-P-G-E-D-A-P-A-E-E-L-S-R-Y-Y-A-A-L-R-H-y-C-N-L-L-T-R-Q-R-Y-* 5 



40 Y-P-S-K-C -D-Aoc-Y«S-A-c-R-H-Y-l-N-L-l-T-R-Q-R-Y-# 6 
Y-P-3-K-P-0-A0C-Y-S-A-L-R-H-Y-l-N-L-l-T.R.Q-R.Y-# 6* 

I 1 

Y-P-S-K-P-O-C -Aoc-A-R-C-Y-S-A-L-R-H-Y-|.N-L-l-T-R.Q-R-Y-# 7 
Y-P-S-K-P-D-N.AoC-A-R-Y-Y-S-A-L-R-H-Y-|.N-L-l-T-R-Q-R-Y-4 7 

-3 | 1 

Y-C -S-K-Aoc-R-H-c-l-N-l-l-T-R-Q-R-Y-# 8 
Y-P*S-K-A0C-R-H.Y-l-N-L-l-T-R-Q-R-Y-# 8* 

The proteins of this invention can be prepared by a variety of procedures readily known to those skilled 
90 in the art. Such procedures include the solid phase sequential procedure which can to performed usmg 
established automated methods such as by use of an automated peptide sythesizer 

The resin support employed can be any suitable resin conventionally employed m tne art for the solid 
phase preparation of polypeptides, preferably polystyrene which has been cross-iinkec with from 0.5 to 
about 3 percent divtnyl benzene, which has Deon either converted to the p-methyibenzhydryiamine or 
56 benzhydryiamme derivative (for C-terminal amides) or chloromethylated or hydroxymetnyiatei to provide 
sites for ester formation with the initially introduced a*amino protected amino acid (for producing C-terminai 
alkylamides and esters). 

An example of a hydroxymethyl resin is described by Bodanszky. et al.. Chem. Ind. (London) 38 . 1597* 
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98 (19661. A chloromerhylated resin is commercially available from Bic Rad Lacoratcr es Richmond. 
California, and the preparation of such a resin is described by Stewart et at . "Solid Phase Peotde 
Synthesis" (Freeman & Co.. San Francisco 1969). Chapter J. po. i-6. The protected ammo aoo can oe 
bound to the resin by the procedure of Gisin. Hetv. Chem Acta. 56. U76 M973> Mary -**tn sound 
s protected amino acids are commercially available As an example to prepare a ooiyeeotide 'J **-s invention 
wherein the carboxy terminal end is a Thr residue, a tert-butyloxycarbonyi -Boo protectee T'rr ccurd to a 
benzytated. hydro xymethyiated phenyiacetamidomathyl (PAM) resin can oe users arc* s commercially 
available. 

Following the coupling of the o^a^'no protected ammo acid to the resin support, the Detecting grouo is 

to removed using any suitable proceuure such as by using tnfiuoroacetic acid m methylene tnronde. 
triftuoroecetic acid alone, or MCI in dioxane. The deprotection is carried cut at a temperature of between 
0*C and room temperature. Other staneard cleaving reagents and conditions for removal of soecific j- 
amino protecting groups may be used. After removal of the a-amino protecting grouc *ne other ammo 
protected amino acids are coupted step- wise m the desired order. Alternatively muitiole ammo acid groups 

rs may be coupled by the solution method prior to coupling with the resin supported ammo aod sequence 

The o-amtno protecting group employed with each amino acid introduced into me ooiypeptide 
sequence may be any such protecting group known to the art. Among the classes of o-ammo protecting 
groups contemplated are <1> acyi type protecting groups such as: formyl. tnfluoroacetyi. phthaiyl. 
totuenesulfonyl (tosyl). benzenesulfonyl. nitro-phenytsulfenyl. tntylsulfenyl. o-nttropheno»yacetyi and o- 

20 chlorobutyryt; (2) aromatic urethan type protecting groups such as benzyioxycaroonyi and substituted 
benzytoxycarbonyl. such as p-chlorobenzyloxycarbonyi, p-nrtrobenzyl- carbon,', p-bromcbenzyi-oxycar- 
bony 1. p-methoxybenjyioxycarbonyl. l-(p-biphenyiyl>-1*methylethoxycarbonyi. a a-dimetnyi-3.5-dimetho- 
xybenzytoxycarbonyl. benzhydrytoxycarbonyl and SMIucrenytmethoxycarbonyi fFmoc); (3) anpnatic urethan 
protecting groups such as tert-butyioxycarbonyi (Boc). diisopropyimethoxycar&onyi. isoprccy?oxycarbonyi. 

*s ethoxycarbonyl and aiiyioxycarbonyl: (4) cyctoalkyi urethan type protecting groups si n as c/ciopentyiox- 
ycarbonyl. adamantyioxycarbonyl and cyctohexytoxycarbonyl; (5) thio urethan type protecting groups such 
as phenylthlocarbonyl: (6) alkyl type protecting groups such as trtphenyimethyi (tntyi) and oenzyi: and (7) 
tnaikyisiiane groups such as tnmethyitiiane. The preferred ••ammo protecting group is tert-outyioityrir- 
bonyl or Fmoc. 

so The selection of an appropriate coupling reagent is within the skill of the art. A particularly suitable 
coupling reagent where the amino acid to be added is Gin. Asn or Arg is N.N •diiSvpropyicaroodurrvae and 
1 -hydroxy-benzotriazole. The use of these reagents prevents nitrite and lactam formation Other coupling 
agents are (t) carbodiimides (e.g.. N.N -dicyctohexyicarbodiimtde and N-ethyi-N -(^-dimethyiammcvopyi- 
carbodiimide): (2) cyanamides (e.g.. N.N-dibenzytcyanamide); (3) ketenimmes. (4> tsoxazohum salts e.g.. N- 

n ethyl-S-phenyl-tsoxa20lium*3 -sulfonate: (5) monocyclic nitrogen containing Heterocyclic amides of aromatic 
character containing one through four nitrogens in the ring such as imicazoiides. pyrazondes and 1.2.4- 
triaxotides. Specific heterocyclic amides that are useful include N.N -carbonyidnmidazoie ana n N-caroonyi- 
di«l.2.4-triazole; (6) alkoxyiated acetylene (e.g.. ethoxyacetytene); (7) reagents which form a rr,i*ec anhy- 
drioe with the carboxyi moiety of the ammo acid (e.g.. ethytchioroformate and isobutyicniorcfcrmate) or the 

40 symmetrical anhydride of the amino acid to be coupled (eg.. (Boc-Aia)i-O) and (8) nitrogen containing 
heterocyclic compounds having a hydroxy group on one ring nitrogen te g.. N-hydroxychthahmioe. N- 
hydroxysuccimmide and i -hydroxybenzotnazoie). Other activating reagents jnd their use m peptide 
coupling are described by Kapoor, J. Phamv Sci . 59. pp. 1-27 (1970). Aoodcants orefer the use of me 
symmetrical anhydride as a coupling reagent for all ammo acids except Arg. Asn and Gin 

45 Ttch protected ammo acid or amino acid sequence is introduced mto the solid phase reactor m acout a 

four-fold excess and the coupling is earned out m a medium of dimethytformamtde: methylene chloride 
(i:t) or in dimethytformamtde alone or preferably methylene chloride aicre !n cases where incomplete 
coupling occurs, the coupling procedure is repeated before removal of the o-ammo protecting grouo. prior 
to the coupling of the next amino acid m the solid phase reactor. The success of the coucimg reaction at 

so each stage of the synthesis is monitored by the ninnydrm reaction as described by E. Katser et ai Anaiyt 
Biochem. 34. 595 (1970) 

After the desired amino acid sequence has been obtained, the peptide <s removed from the »*esin. Thts 
can be done by hycroiysis such as by treatment of the resm bound poiypectice with a solution of dimerny* 
sulfide, p-cresol and thiocresol in liquid hydrofluoric acid. 
55 As is known in the art of solid phase peptide synthesis many of the ammo acids bear functionalities 
requiring protection during the chain preparation. The use and selection of the appropriate protecting grcup 
is within the ability of those skilled in the art and will depend upon the ammo acid to be protected ard :na 
presence of other protected amino acid residues on the peptide. The selection of such a side chain 
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protecting group is critical m that it must be one which is not removed during cleavage of me protecting 
group of the o«ammo moiety For example, suitable Side chain protecting groups for lysine are oenzyiox* 
ycaroonyi and substituted beniy;oMycarbonyi. said substituent being selected from ha' > ;eg.. chion-. 
promo, ftuoro) and nitro lag . 2-chiorobenzytoxycarbonyi. p-mtrobeniyioxy-carbonyi 3 4-dichiorobeniyto*- 

* yca/bonyO. tosyi. t*amy*o*ycarbonyl. t*butyioxycarbonyi and dusopropytmethoxycarbonyi The alcoholic 
hydroxyi group of threonine and serine can be protected with an acetyl, benzoyl, tert*butyi. tntyi. benzyl. 
2.6-dic".orobonzyi or benzyioxycarponyi group The carboxyitc group of Asoartic acta and Glutamic acid 
can be protected with a benzyl or cycionexyi group The preferred protecting group <s borvyi 

These groups can be removed by procedures well known m the art. Typically protecting group removal 

•o is done after the peptide chain synthesis is complete but the protecting groups can re removed it any 
other appropriate time 

The ability of the peptide derivatives of formula i to act as agonists of neuropeouoe y can be 
demonstrated by the ability of such peptides to compete with todmated neuropeptide y for receptors using 
the method of Lundberg et ai. Eur J Pcoi. t45.2i*9 M988> ' :! l-Boiton-Hunter-neuropeptide y (BHNPY; 

*s Amersham) binding was earned out m porcine spleen crude membranes Membranes from frozen spleen 
were prepared as described previously for tachykinin peptide binding studies (Buck et ai.. 1984) An aliquot 
of membrane preparation (approximately IS mg tissue) was incubated at room temperature for 2 hr in buffer 
ipH 7 4} containing the peptide analog. t30 mM NaO. 2.7 mM KCl. 2 mM MgClr. i 8 mM Cad:. 20 mM 
HEPES. 4 mg mi BSA 40 ag ml bacitracin. 4 ug mi leupeptm and 4 ugmoi chymostatm Bhnpy was 

;o included »n a concentration of 0 1 nM and non-specific b*ndmg was determined by the inclusion o' 1 uM 
pNPY Samples were rapidly filtered over Whatman 'GFC filters presoaked overnight m 0 5°» histone (type 
ii-AS. Sigma) and washed two times with ice-cold, piam HEPES-sait buffer <pH 7 4) ic : values for test 
peptides were calculated from 6 to 10 point competition curves Utilizing this procedure the peptide 
derivatives of Examples i and 2 were found to have An \C- ; of < SOnm 

a By virtue of the ability o' the peptide derivatives of this inver.;;on to act as agonists of neuropeptide Y. 
the compounds possess valuable pharmacologic properties such as hypertensive activity as well as 
vasoconstneting activity and constricting ol the coronary artery, coton relaxing activity, and gastric emptying 
diminution. Significant medical uses c' the NP ' agonists of this invention are in the treatment of eating 
disorder such as anorexia nervosa 

20 The dose of a peptic© derivative of this invention recuired to agonize neuropeptide y ana therefore 

produce a hypertensive or vasoconstnetmg and other effects iS from 0.2 mg kg to 250 mg kg of patient 
body weight per cay depending on the patient, the severity of the condition to oe treated ana the peptide 
derivative selected The suitable dose for a particular satient can be readiiy determined Pre'eraciy from 1 
to 4 daily doses would be administered typically with irom 5 mg to 100 mg of active comcoi.no per cose 

)? Tne term "patient" used nerejn is taken to mean mammals Such as primates, include; Kumars, sheep, 
ncrses came, pigs dogs cats, 'ats anc mice 

Although some of the peptide derivatives may survive cassage througn tne gut following oral admin- 
istration, applicants Drefer non-crai administration, for example Subcutaneous intravenous intramuscular Or 
mtraoentoneai: administration oy depot injection. Dy impiant oreparation; or by application to the mucous 

*3 membranes such cs. mat of the nose tnroat ano broncntai luces, fcr example in an aercsci can containing 
a peptide derivative of this invention m a spray or dry powder form. 

For parenteral administration the compounds may pe acmimste<ed as '"ijectabie dosages of a solution 
or suspension of tne compound m a pnysiciogicaiiy accectaoe diluent +,,:r> a cnarmaceutica' earner which 
can ce a steme 'icuid sucn as water ana oils *itn or *<tnout tne addition of a surfactant ana other 

4* pr.armaceuticaiiy accectacte adjuvants illustrative c' ons *^icn can oe employed «n trese preparations are 
tnese of petroleum ammai. /egetacie or synthetic crigm. 'or example peanut oii-.-scyoean c ! aro mineral 
oil in general, *ater saime acuecus de*trcse anc "Siatec sugar scutions. etnanci arc -.^ycois sucn as 

urouyiurits yi /v.u' »jr -Juiyelny -ene yiy'„U' «i« pieltrf'eO iiuuiO Cd'ne'S. ^AitiCuiai iy 'Of •njcCtcC--j S-jiut-ons. 

T^e ccmpouncs can ce acmmisterec in the form cf a oecot miction or impjant precar2t:-:n .vr^cn may 
*.c oe formulated in such a manrer as to permit a sustainec release of tne active mgreevr-r Tne active 

• ngredent can Ce CCmpresseC mtc petiet* Or smail Cy'mcers and impiar.ted SuOCu:aneoui»y Or m- 
rramuscu:an/ as decct .n ; ec:icns or ;mpiant$ imptants may employ inert ma:er:ais sucr as ocoegradabie 
pc : /mer« or synthetic silicones for e/amoie Spastic S'nccne 'uccer manufactured Dy me Dc^*Cornmg 
CorpcratiC " 

c t. 

EXAMPLES 
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This invention ts illustrated by the following, nonlimiting examples. 



tXAMPLI 1 



9 



Preparation of Y-P-S-K*P-f>N-P-G-E-r>A-P»A«E-E-L»S*Y-Y-A-A>L»R-H-Y«L-N»L-L-T-R»Q R-Y-# 



to 



The title peptide derivative was synthesized on a 0.5 mmol scale by solid-phase methods on p- 
methyibenzhydrylamme resin (0.40 mmoL'g; Peptides Intl.) using an Applied Biosy stems Model 430-A 
Peptide Synthesuer Ail residues were double coupled as the symmetrical anhydrides of the N° t-0oc- 
protected amino acids with the exception of Arg, Asn and Qln which were double coupled by the 

'S OCCHOBT methodology. The side chain protection was as follows: Arg(Tos). Asp(Chx). Cys(pMeBit). Glu- 
(Bzil HisfTos). Ser(Bzf). Tyr(2-BrZ). Thr(Bzl). Lys'2-CfZ). The peptides (0.25 mmol theory) were cleaved 
from the resin support and deprotected in liquid HF containing 5% anisole at -5* C for 40 min After removaf 
of the HF in vacuo the peptide was extracted from the resin with 30% acetic acid and water The solution 
was filtered from the resin and lyophilized. The peptidic material that remained was purified by preparative 

90 HPLC on a Oynamax C*18 column (41.4 x 250 mm: Rainin) using acetonitrile in 0.1% trifluoroacetic acid as 
an eluant. The purity and identity of the peptide were assessed by analytical HPLC (Vydac 218TP5* 
column. 4.6 cx 250 mm. 2.0 ml min. t« - 1.9 min, linear gradient of 15-40% acetonitrile in 0.1% TFA over 25 
min). amino acid analysis (AAA.)<6 N HCI containing 6% phenol; 106* C: 20 and 40 ho, and fast atom 
bombardment-mass spectrometry (FAB-MSHM-Scan Ltd.). 

25 AAA*: B-1.96; T-T.03; S-1.62; P-1.88; A-1.96; 1-2.84; L-2.14; Y-4.04: H-1.09: R-4.06. 
*6N HCI. 24 Hr. 106' C. 
FAB-MS <M ♦ H>* 3311 2 t 1 mu. 



X EXAMPLE 2 



The title peptide derivative was synthesized on a 0-5 mmol scale by solid-phase methods on p- 
methylben2hydrytamine resin (0.40 mmol/g; Peptides Intl.) using an Applied Biosystems Model 430-A 
Peptide Synthesizer ah residues were double coupled as the symmetrical anhydrides of the N°-t-Boc- 

40 protected amino acids with the exception of Arg. Asn and Gin which were double coupled by the 
DCCHOBT methodology. The side chain protection was as follows: Arg(Tos). Asp(Chx). Cys(pMeBzl). Glu- 
(Bzl). His(Tos), Ser(Bzl). Tyr(2-BrZ). Thr(Bzl). Lys(2-CI2). The peptides (0.25 mmol theory) were cleaved 
from the resin support and deprotected in liquid HF containing 5% anisole at -5* C for 40 min. After removal 
of the HF in vacuo the peptide was extracted front the resin with 30% acetic acid and water. The extract 

4$ was diluted to i liter, the pH adjusted to between 8 and 9 with ammonium hydroxide and 0.0 1 N potassium 
ferncysviide was added until a yellow color persisted (approx. 25 ml). After stirring for 30 min, the pH was 
towered to <5 with glacial acetic acid and the solution was stirred with 25 ml of settled AC 3 X4A resm (Bio 
Rad) for 2 hours. The solution was filtered from the resin and lyophillzed. The peptidic material that 
remained was purified by preparative HPLC on a Oynamax C*18 column (41.4 x 250 mm. Rainmj using 

so acetonitrile m 0.1% trifluoroacetic acid as an eluant. The purity and identity of the peptide were assessed 
by analytical HPLC (Vydac 218TP54 column. 4.6 cx 250 mm. 2.0 ml/mm, t c - 1.9 mm. linear gradient of 15- 
40% acetonitrile m 0.1% TFA over 25 mm), amino acid analysis (AAA)(6 N HCI containing 8% phenol; 
106" C. 20 and 40 hr). and fast atom bombardment-mass spectrometry (FA8-MS)(M-Scan Ltd.). 
AAA*: B-1.89: T-0.99: S 1.68: 2*1.13; P 0.93; A-1.03; L-1.09; t-2.07; Y-3.88; H-0.94; R-3.06. 

55 *6N HCI. 24 Hr. 106* C 
FAB-MS 2888.0 = 1 mu. 



Preparation of Y-P-S-K-C C-D-Aoc-Y-S-A <-R-H-Y-l-N-L-l-T-R-Q-R-Y-# 
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EXAMPLE 3 



I 1 

9 Preparation of Y-P-S-K-P-D-c -Aoc-A-R-C*Y-S-A-L-R-H-Y-l-N-L-t-T-R-Q-R-Y-» 



Utmg substantially the procedure of Example 2. ma title compound was prepared. 

AAA*: 8-2.03; T-L05: S-1.83; 2-1.10; p-1.98; A-2.04; L-2.07; M 93:Y-3.9i: K-i.02: H-0.98: R-387 
to *8N HCI. 24 Hr. 106*C. 
FAB-MS 3327 r 1 mu. 



EXAMPLE 4 



Preparation of Y-C »S-K-Aoc-fi-H-c-hN-L-l-T«R-Q-R-Y-# 



Using substantially tha procedure of Exampla 2. the title compound was prepared 
AAA*: 8*1.00; S-1.00: T-1.01; 2-1.03; L-0.99; 1-1.86. Y-2.06; H-0.97; Pi-2.97; K-1.10 
•6N HO. 24 Hr, 106" C. 
FAB-MS 2193 r mu. 
» In a like manner compounds of Examples 5 • 12 are prepared. 



Ex. 



Y-P-S-K-P-O-C-Aoc-A-R-C-Y-S-A-L-R-H-Y-I-N-L-I-T-R-P-R-Y.^ 



Y.P-S-K.P*D.c-Aoc-A.R-OY.S-A.L-R-H-Y.|-N-L-l-T-R-H-R.Y^ 

K-P-D-^P-G.E-D.A.P.A.E-D-L-A.R.Y-Y-S-A.L.R.H.Y-|.N-L.|-T-R- 



Y-P-S-K-P-D-N-P-G-E-O.A-P-A.E-D-L.A.R-Y-Y-S.A-L-R.H-Y-I-N.L-I-T-R- 
H-R-Y 



Y-Aoc-l-N-L-l-T-R-Q-R-Y-# 



Y-P.S-K-P-D-N-Aoc-A-R.Y-Y.S-A-L-R-H-Y-l-N-L-l-T-R-Q-R-Y-# 



Y-C.Aoc-R-H-c-l-N-L-l-T-R-Q-R-Y-# 



l Y ; P ^ S *-* P * D ' N " P * G ' E ' 0 - A - p - A ' E -°- L - A - R - Y - Y -S-A-L-R-H-Y-l-N-L-!-T-R. 

I»K«Y»# 
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Compounds of •xamptes 5-12 hav« tt* following characteristics: 
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Claim* 

f 

1 A peptide derivative of the formulae 
Y-P.S-K-P-0-N-P-G-6-D-A-P-A-6-X* •t-X: -R-Y-Y-X,- A-L-fi-H-Y-X* -N-l-X, -T-R-X* -R-Y-Tc 1 
I 1 

Y-P-S-K-C •(>•#• Y.X»-A<.«-M-Y*X« -N-C-X* -T-ROR- Y'T« 2 
tO Y*P.»-K*P-0-#-Y.Xj -A-L-R-M-Y-X* -N-L-X* -T-R-O-R-Y-T-C 2* 

I 1 

Y.P.§-K-P*D-C •••Xi *R»C*Y-X j • A-L-R-H- Y*X* -N-l-X, -T-R-O-R- Y-T e 3 

Y.P-$.K-P.0-N-f-X|-R-Y.Y-Xj-A-L-R*M.Y.X4-N-L-X,-T-R-0-R-Y-Tc 3' 

I 1 

Y-C •S-K-f-R-H-c-X«-N.L-X**T.R.O-R*Y-T < 4 

Y-P-S-K-i-R-H-Y-X* -N-L-X $ -T-R-O-R-Y-Tc 4* 

whe)TOtft 

X. * C Of 0; 

XjHSorA, 
JO X, to 8 or A; 

X. Is L. I. M. Nle. or V; 

X« it L. I. M. Hie. or V: 

X* it O. P. H. or 1: 

Tc It OR' Or NMR . 
to whorom R* it a hydrogen or a (Ct *C«) afltyl group: 

• it a group of me structural formula 

•NMhCMjU-COj-; 

wherein n is en integer of from 1-1 1 
or a phermecevticaJly acceptable salt thereof. 
JO 2 The peptide derivative of claim 1 wherein Xj is A. 

3. The p«pM« derivative of claim i or 2 wheretn X 3 is S. 

4. Tho pepbde derivative of any one of claims 1 to 3 wherein X* is I. 

5. The peptide derivative of any one of claims i to 4 wherein X* is I. 
6 The peptide derivative of any one of claims i to 5 wherein X* is Q 

js 7. The peptide derivative of any one of claims i to 6 wherein a is Aoc. 
8 The peptide derivative of any one of claims 1 to 7 which is 
Y-P.S-K.P-0-N.P-0.5-D-A*P-A-E-e*L-S-R-Y-Y.A-A-L-R-H-Y-L-N-L-L-T-R-Q-R-Y-#; 

I 1 

Y-P-S-K-C -O-Aoc- Y.S-A<-R-H.Y.|-N-L-I*T.R .Q-R-Y-4; 

40 Y.P-S.K-P*0-AoC«Y.S-A-t-R-M-Y.|-N-L-l-T-R-0-R.Y-#; 
I 1 

Y-P-S-K-P-O <-Aoc-A-R-C-Y-S-A-L-R-H-Y.|.N-L-I-T-R-Q-R*Yh(I; Y-P-S-K-P-D-N-Aoc-A-R-C-V-S-A-L-fl-H-Y-l- 
N-t-l-T-R-O-R-Y-H ; 

I 1 

* Y-C -S-K-Aoc-R*H-c-»-N.L-l-T-R-0-R-Y^: or 
Y.P-S-A0C-R-H.Y-»-H-L-l-T.R-O-R-Y-# 

9. A process for oreparing a peptide derivative according to any one of claims i to 8 which comprises 
binding a suitably protected tyrosine to an activated resin support, subsequently binding the other alpha 
amino protected ammo acids from proline or cysteine to the carboxy terminal tyrosine to the terminal amino 

so group of the growing peptidic chain which has meanwhile been exposed by removing its ammo protecting 
groups, where an internally cyciizod peptide derivative is desired subjecting the linear peptide to an 
oxidative coupling, and finally isolating the desired peptide or a pharmaceutical^ acceptable salt thereof 

10. A peptide derivative or a pharmaceutical^ acceptable salt thereof according to any one of claims i 
to 8 or a mixture thereof for use as a pharmaceutical^ active substance 

ss 11. A peptide derivative or a pharmaceutical^ acceptable salt thereof according to any one of claims i 
to 8 or a mixture thereof for the treatment of hypotension. 

12. A peptide denvative or a pharmaceutical^ acceptable salt thereof according to any one of claims i 
to 8 or a mixture thereof for the treatment of eating aversion disorders. 
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13. A peptide derivative or a pharmaceutical^ acceptable salt thereof according to any one of claims 1 
to 8 or a mixture thereof for use as an activator of a neuropeptide Y receptor 

14. A pharmaceutical composition containing a peptide derivative or a pharmaceutical^ acceptable salt 
thereof acco rdi ng to any one of claims 1 to 8 or a mixture thereof and optically a pharmaceutical^ 

s a c ce p ta ble carrier and/or diluent 

15. The pharmaceutical composition according to etaim 14 for the treatment of hypotension, eating 
a version tfsorders. or disorders requiring the activation of a neuropeptide Y receptor. 

Claims for the following Contracting State: OR: 

re 

1. A peptide derivative of the formulae 

Y.p.$-K«P-r>N-P-G-E-r>A-P*A*E*Xi *L«Xi-fl-Y-Y*Xj-A.L-R-H-Y-X* -N-L-X* -T-R-X* -R-Y-Tc 1 

I 1 

Y-P-S-K-C -0#-Y-X a -A<-R-H-Y-X*«N-L-X, -T-R-Q-R-Y-T e 2 
IS Y-P-S-K-P-0-*-Y-Xj -A-L-R-H-Y-X* -N-L-X? -T-R-O-R- Y-T-C 2 

I 1 

y.p.S-K-P-O-c -#-Xj -R-C-Y-Xi -A-L-R-H-Y-X* -N-L-X, -T-R-Q-R-Y-T c 3 
Y-P.$-K-P-D-N-*-X 2 -R-Y- Y-X 3 -A-L-R-H-Y-X* -N-L-X, -T-R-O-R-Y-Tc 3' 

I 1 

20 Y-C -S-K-#-R-H-c-X* -N-L-X, -T-R-Q-R-Y-T e 4 

Y-P-S-K-e-R-H-Y-X* -N-L-X, -T-R-O-R-Y-Tc 4 

wherein 

X, is E or D: 

X 3 is 3 or A; 
99 Xj is S or A; 

X* is U I. M, Nle. or V: 

X* is L I. M, Nle. or V: 

Xi fs Q. P. H. or I: 

TciS OR' or NHR'; 
oo wherein R* is a hydrogen or a (Ci-C*) alkyl group; 

S is a group of the structural formula 

-NKHCHak-COa-; 

wherein n is an integer of from 1-1 1 
or a pharmaceutical)y acceptable salt thereof. 
36 2. The peptide derivative of claim 1 wherein X 3 is A. 

3. The peptide derivative of claim 1 or 2 wherein X} is S. 

4. The peptide derivative of any one of claims 1 to 3 wherein X* is I. 

5. The peptide derivative of any one of claims 1 to 4 wherein X, is I. 

6. The peptide derivative of any one of claims 1 to 5 wherein X* is Q. 
40 7. The peptide derivative of any one of claims 1 to 6 wherein 0 is Aoc. 

8. The peptide derivative of any one of claims 1 to 7 which is 
Y-P-S-K-P-D-N-P-G-E-D-A-P-A-E-E-L-S-R-Y-Y-A-A-L-R-H-Y-L-N-L-L-T-R-Q-R-Y-4: 

I 1 

Y-P-S-K-C -0-Aoc-Y-S-A-c-R-H-Y-l-N-L-l-T-R-Q-R-Y-#; 

46 Y-P-S-K-P-D-Aoc-Y-S-A-L-R-H-Y-l-N-L-l-T-R-Q-R-Y-#: 

I 1 

Y-P-S-K-P-D-C -Aoc-A-R-C-Y-S-A-L-R-H-Y-I-N-L-I-T-R-Q-R-Y-*; Y-P-S-K-P-D-N-Aoc-A-R-C-Y-S-A-L-R-H-Y-I- 
N-L-l-T-R-Q-R-Y-H ; 

I 1 

SO Y-C -S-K-Aoc-R-H-c-»-N-L-l-T.R.Q-R.Y-#; Or 
Y-P-S-Aoc-R-H-Y-l-N-L-l-T-R-0-R-Y-#. 

9. A process for preparing a peptide derivative according to any one of claims 1 to 6 which comprises 
binding a suitably protected tyrosine to an activated resin support, subsequently binding the other alpha 
amino protected amino acids from proline or cysteine to the carboxy terminal tyrosine to the terminal amino 

55 group of the growing peptidic chain which has meanwhile been exposed by removing its ammo protecting 
groups, where an internally cyclized peptide derivative is desired subjecting the linear peptide to an 
oxidative coupling, and finally isolating the desired peptide or a pharmaceutical^ acceptable salt thereof. 

10. A peptide derivative or a pharmaceutically acceptable salt thereof according to any one of claims 1 
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to 8 or a mixture thereof for use as a pharmaceutical^ active substance 

1 1 A peptide derivative or a pharmaceutical^ acceptable salt thereof acceding to any -_re of ::aims i 
to 8 or a mixture thereof for the treatment of hypotension 

12. A peptide derivative or a pharmaceutical^ acceptable salt thereof according to any -re rj y*m* i 
5 to 8 or a mixture thereof for the treatment of eating aversion disorders. 

13 A peptide derivative or a pharmaceutical^ acceptable salt thereof according to any -r» c? tie ms i 
to 8 or a mixture thereof for use as an activator of a neuropeptide Y receptor. 

Claims, for the foPowmg Contracting l :e: ES. 

to 

1 . A process for preparing a peptide derivative of the formulae 
Y-P-S-K-P-0-N.P-G-E-r>A-P-A-e-X-L-X 3 -fl-Y.Y-X 5 -A-L-n-H-Y.X4-N-t.X 5 -T-R-X;-R-Y.Tc l 



Y-P^S-K-C •0-«-Y*Xi-A<-«-M-V-X4-N-L-Xi-T-R*0-R-V.T s 2 

,5 Y-P-S-K-P-0-^-Y-X)-A-L-R-H.Y-X*-N-L-X $ -T-R-Q.R-Y-T-C 2* 

I 1 

Y-P-S-K-P-O-C -<9-X 2 -R-C-Y.X 1 -A-L-R.H-Y-X4-N*L-Xi-T-R-Q.R-Y.T, 3 
Y-P.S-K-P.O-N.d.X 2 -R-Y-Y.X 3 -A-L-R-H-Y-X4-N-L-Xs.T.R-Q-R-Y-Tc 3* 

I 1 

30 Y-C -S-K-*-R-H-c.X*-N-L-X,-T-R.Q-R-Y*T c 4 
Y-P-S-K-0-R-H-Y-X*-N-L-X 5 -T-R-O-R-Y-Tc * 

which comprises binding a suitably protected tyrosine to an activated resin support, suoseouentiy b«ndrng 
the other alpha amino protected amino acids from proline or cysteine to the carooxy terminal tyrosine to jne 
terminal amino group of the growing peptidic chain which has meanwhile been exposed by removing its 
25 amino protecting groups, where an internally cycled peptide derivative is desired subjecting the linear 
peptide to an oxidative coupling, and finally isolating the desired peptide or a pharmaceuticaily acceotaoie 
salt thereof. 

2. The process of claim 1 wherein Xj is A. 

3. The process of claim t or 2 wherein X? is S. 

jo 4. The process of any one of claims t to 3 wherein X* is I 
5. The process of any one of claims 1 to 4 wherein X? is I. 
8. The process of any one of claims 1 to S wherein X* is Q. 
7 The process of any one of claims t to 6 wherein 9 is Aoc. 

8. The process of any one of claims 1 to 7 which is y-P-S-K-P-O-n-P-G-E-D-a-p-a-E-E-l-S-R-y-y-a-a- 
35 L-R-H-Y-L-N-L-L-T-R-Q-R-Y-#; _ 

I | 
Y-P-S-K-C -D-AoC-Y-S-A-c-R-H-Y-l-N-L-l-T-R-Q-R-Y-*: 
Y-P-8-K-P*r>Aoc-Y»8«A-U«R-M«Y-UN.L-UT«R.Q»R.Y*#: 
I 1 

40 -P-S-K-P-O-C -Aoc#A-R-C-Y.S-A-L'R-H-Y-l-N«L-l-T-R-0-R-Y-¥: 
Y.p.S-K-P-D-N-Aoc-A-R-C-Y-S-A-L-R-H-Y-l-N-L-l-T-R-Q-R-Y.H : 

I 1 

Y-C -S-K-A0C-R-H-C-l-N-L-|.T-R.Q-R.v.# : or 

Y-P-S-ACC-R-H-Y-I-N-L-I-T-R-Q-R-Y-*. 

4$ 9. Use of a compound obtainable according to the process of any one of claims i lo 8 or of a mixture 

thereof for the preparation of a pharmaceutical composition. 

10. Use of a compound obtainable according to the process of any one of claims i to 8 or of a mixture 
thereof for the preparation of a pharmaceutical composition for the treatment of hypotension. 

11. Use of a compound obtainable according to the process of any one of claims 1 to 8 or of a mixture 
so thereof for the preparation of a pharmaceutical composition for the treatment of eating aversion disorders 

12. Use of a compound obtainable according to the process of any one of claims i to 8 or of a mixture 
thereof for the preparation of a pharmaceutical composition for the treatment of disorders requiring :re 
activation of a neuropeptide Y receptor. 

55 
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